Abstract
old-aged subtropical evergreen broad-leaved forest in eastern China with three treatment 27 levels applied to nine 20 m×20 m plots and replicated in three blocks. We divided the plants 28 into trees, saplings, shrubs (including tree seedlings), and ground-cover plants (ferns) 29 according to the growth forms, and then measured the absolute and relative basal area 30 increments of trees and saplings and the aboveground biomass of understory shrubs and ferns.
31
We further grouped individuals of the dominant tree species Castanopsis eyrei into three size 32 classes to investigate their respective growth responses to the N fertilization. Our results
33
showed that the plot-averaged absolute and relative growth rates of basal area and The basal area is a common indicator for weighing the biomass of trees. Therefore, tree basal 164 area increments were calculated to indicate the responses of tree biomass to the N fertilization. 
of trees and the proportion of dead biomass using allometric equations (see Table S1 ).
185
We examined the effects of N fertilization on understory tree saplings distributed in the plots we put the camera at 1m above ground and took 5 photos upwards from understory. especially in N100 plots (Fig. 1a) , but showed no significant effect on soil P content (Fig. 1b,   245 p>0.05), thus leading to a significant increase in soil N:P ratio (Fig. 1c, p=0.02) . Additionally, 246 the N fertilization also decreased soil pH and aggravated soil acidification (Fig. 1d, p=0.05 ). (Fig. 2d) .
255
Individuals of the dominant species C. eyrei with different initial DBH showed divergent 256 responses of absolute basal area increments and RGR to N fertilization (Fig. 3a-3f) . The 257 small trees with a DBH of 5-10 cm growing under unfertilized plots showed greater basal 258 area increments than those growing under N fertilized plots (Fig. 3a, p=0.02) m -2 yr -1 , respectively, compared to sapling growing in unfertilized plots (Fig. 4b, p<0.001) . In compared with those in the unfertilized plots (Fig. 5a, p<0.01) . Remarkably, the aboveground 282 biomass of ground-cover ferns significantly declined by 92.4% and 93.4% in N50 and N100
283
fertilized plots (Fig. 5b, p<0 .05). The N and P stoichiometry of soil might have objectively provided indicators of P limitation 315 with the effects of N fertilization in this subtropical forest, because soil N contents and N:P 316 ratio in N fertilized plots were remarkably higher than those in unfertilized plots (Fig. 1) .
317
Additionally, limitation of other nutrients, such as K (potassium) which was highlighted in 
